MATHEMATICAL REFERENCES IN LITERATURE
A. Lew 1968) ; but well before this, from my college reading, I had begun to find things he had overlooked. (This disappointed me; one expects one's father to be omniscient.)
Then, a few years after my graduation, the eminent critic Clifton Fadiman published two anthologies, "Fantasia Mathematica" (1958) and "The Mathematical Magpie" (1962) , containing short stories, poems, and other literary excerpts with mathematical references. These books re-26 printed considerable science fiction. I had no complaint about that. since previously I had read most of his selections in that area; but I remarked that Fadiman too had overlooked well-known things. items that should not have escaped a literary personage. I began remembering more carefully what I would have chosen instead.
Fortunately, this secret contest with my father and Mr. Fadiman never caught the attention of a psychoanalyst. At some point I began recording my finds on index cards. In the 1970 's I transferred my growing list to a computer file. standardized the references, and began inviting others' contributions. The core is still my own curiosity. but this bibliography now includes many suggestions, and its final part names all those who helped me. I thank them all here. Some are eminent scholars. Some are personal friends. One is my wife, who contributed her knowledge of science fiction -and her professional services as a librarian.
Despite this long quest, 1cherish no thought that my list approaches completeness. It has gained breadth by swallowing several other lists, but still it reflects only my discoveries and those of finitely many other people, none of whom can possibly have read everything . Indeed, I shall be most grateful if those who study this accumulation, and who have funher proposals. will write and tell me. But first they should consider the following paragraphs. To limit this bibliography, and avoid listing every old book that contains a mathematical term, I have adopted my own private. arbitrary, and doubtless wrongheaded criteria. Thus itmay interest both casual readers and prospective contributors to know just what I claim here to include, or not to include.
Many distinguished mathematicians have produced essays or books giving broad views of their subject. or fine examples of its discoveries. or popular introductions to its study. My office shelves hold numerous such works, and I would never claim to equal these -but my list does not include them. I do not disparage the writers; in their prose style, they need take second place to no other profession. But, in my bibliography, I have been collecting mostly reactions to mathematics by people other than its practitioners. Here I say "mostly" because now and then mathematicians make reference to their domain in some traditional literary form: novel , short story, poem. Of these, a few are too good to omit; so I list the professionals when they do non-professional things. Thus I admit Bertrand Russell's little fantasy "The Mathematician's Nigh tmare"; after all . its author only won the Nobel Prize in Literature.
Likewise, biographers have produced some fine lives ofeminent mathematicians. but collecting these would dictate a quite different area for my search; so I omit them . Again, I make a small exception: I allow autobiographies. Even dedicated professionals may offer something beyond technical matters when describing their own lives. In particular, I admit Sofya Kovalevskaya' s " A Russian Childhood", a small work whose narrative, at least in translation. recalls the great Russian novels of the 19th century.
When fans of popular music buy a respectable quantity of some classical recording, the music business calls thi s work a "crossover". and similarly when a popular recording achieves a more serious following. In something like this sense. I have been hunting "crossovers". However, my objective needs a few more qualifications. Some writers and artists of the Renaissance (e.g., Chaucer, Leonardo) knew far more mathematics than others. (Clearly, Latin and Greek were more prized atrainments.) But, to such people, mathematics was not a totally separate universe; what they knew made appearances in their work. Then the intellectual triumphs of Newton persuaded arti sts of 18th-ce ntury Europe to value a rational, quantitative styJe even in their own productions. Newton himself came to symbolize this outlook. Certain writers even studied his works! And references to him show greatrespec t, mingled occasionally with the impish humor that aims shafts at anyone on a pedestal.
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Late in the 18th century, important European writers came to feel that rationalism left tOO Jittle space for human emotions. Admittedly, not everything called rational makes sense or ever has; but, as a conscious estrangement, rather than mutual ignorance, the fam ous "two-cultures" spli t may be little older than Rousseau. To Blake, Newton the hero became Newt on the villain ; later this view, much sophis ticated, reached the universities, where it promptedG. H. Hardy' s 193 0's remark on the word "intellectual": "There seems 10 be a new defi nition which certainly d oesn 't include Rutherford o r Eddington or Dirac or Adrian or me ." No doubt Blake's view helped an imate the F. R. Leavis count erattack when C. P. Snow, in 1959, fir st deplored the separation of ..the two cultures". Poe try, for Leavis, was the true source of"finer awareness"; to him, supposedly , the literature alone of a time and place could emtxxly the important aspects of its culture.
My list documents this split, but also suggests that writers had begun bridging the gap by the time of the confrontation. By then. major 20th century authors. some with mathematical training, had made literary uses of mathematics going well beyond the tired stereotypes. This is both good and bad new s. Mathematicians in modem novels now commit the same range ofsins as do their innumerate neighbors. It seems the literary world has conceded that mathematicians are human.
Our society needs more young people studying mathematics, and this development ma y encourage them. Probably most young people have not yet had '. time 10 try all the interesting sins . Literature now assures them that they can pursue a mathematical career without foreclosing the opportunity. That is a chan ge from the ancient astronomer in the wen , and 
F.R.Leavispublished hisresponse in "Two Cultures?
TheSignificanceof C. P. Snow" (Chanoand Windus,
1962); for his general views, see "New Bearings in
English Poetry" (University of Michigan Press, 1960) . This bibliography itself, under appropriate headings,givesdetailed references forallothercited works. Jeffrey Burke -"A ll You Need to Know", Harpers, Vol. 257, No . 1543 (Dec. 1978 
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